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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide coupling 
structure between the laminated waveguide line and a 
microstrip line, between the laminated waveguide line 



and a coplaner line or between the laminated waveguide 
lines that is easily manufactured by a known multi-layer 
processing technology. 

SOLUTION: The coupling structure is a structure to 
couple a laminated waveguide line 10 provided with a 
couple of main conductors 2, 3 formed in parallel with a 




dielectric materil inbetween and two rows of via-hole 
groups 4 placed at an interval between a cut-off 
wavelength or below to connect electrically the main 
conductor layers 2, 3 electrically in a signal transmission 
direction with other signal transmission line 5 such as a 

microstrip line, a coplaner line or a laminated waveguide line, a transmission via-hole 6 is 
extended from an end of the other signal transmission line 5, the other end of the 
transmission viahole 6 is inserted to the laminated waveguide line 10 and the transmission 
via-hole is acted as a monopole antenna. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The initiative body whorl of the couple formed in parallel on both sides of the dielectric The 
Bahia hall group of the biseriate formed so that between the aforementioned conductor layers might be 
electrically connected in the direction of signal transduction at intervals of below a cutoff wave length It 
is the joint structure of the laminating type waveguide track equipped with the above, and the Bahia hall 
for transmission is installed from the edge of a signal-transmission track besides the above, the other end 
of this Bahia hall for transmission is inserted into the aforementioned laminating type waveguide track, 
and it is characterized by the bird clapper. 

[Claim 2] Joint structure of the laminating type waveguide track according to claim 1 characterized by a 
signal-transmission track besides the above being a coplanar track formed in the aforementioned 
initiative body whorl. 

[Claim 3] Joint structure of the laminating type waveguide track according to claim 1 characterized by 
for the aforementioned Bahia hall for transmission in which a signal-transmission track besides the 
above is a microstrip line, and was installed from the edge of this microstrip line penetrating without 
connecting electrically the aforementioned initiative body whorl of the aforementioned laminating type 
waveguide track, and inserting it into the aforementioned laminating type waveguide track. 
[Claim 4] Joint structure of the laminating type waveguide track according to claim 1 which a signal- 
transmission track besides the above is a laminating type waveguide track, and is characterized by 
inserting the both ends of the aforementioned Bahia hall for transmission into a laminating type 
waveguide track, respectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the structure for combining the 
laminating type waveguide track for transmitting the signal of RFs, such as microwave and a millimeter 
wave, and other signal-transmission tracks. 
[0002] 

[Description of the Prior Art] Conventionally, as a track for transmitting the signal of the RF of 
microwave or a millimeter wave, the coaxial track, the waveguide, the dielectric waveguide, the 
microstrip line, etc. are known. 

[0003] Moreover, by recently, in the wiring circuit, two or more tracks where kinds differ are arranged, 
the joint technology of these mutuals is needed, and various methods also as the joint method are 
reported. For example, combination of a coaxial track, a waveguide, or a dielectric waveguide inserts the 
signal line of a coaxial track into a waveguide, and is combined. In addition, combination with the strip 
line and a microwave track is performed by the electromagnetic coupling. 
[0004] 

[Problem(s) to be Solved by the Invention] It continues till recently, and to form a dielectric-waveguide 
track with laminating technology in the wiring substrate of multilayer structure is desired, for example, a 
dielectric substrate is pinched by the initiative body whorl of a couple in JP,6-5371 1,A, and the 
waveguide track in which the side attachment wall was formed is proposed by the Bahia hall group 
arranged in the biseriate which connects between conductor layers further, the false conductor according 
[ this waveguide track ] the four way type of dielectric materials to the initiative body whorl and the 
Bahia hall group of a couple - surrounding with a wall - a conductor - let the Kabeuchi field be a 
dielectric-wire way for signal transduction 

[0005] In order for the laminating type waveguide track arranged in the interior of such a wiring 
substrate to aim at mainly using as the multilayer-interconnection substrate for microwave and 
millimeter waves, or the transmission line of a semiconductor package, the connection place serves as a 
semiconductor device or a RF element. A laminating type waveguide track is formed in the interior of 
the insulating substrate to these elements usually being mounted on the surface of a substrate. For this 
reason, connecting via the microstrip line and coplanar track which are easy to connect with a 
semiconductor device or a RF element is desired rather than connecting with an element directly. 
Moreover, since a laminating type waveguide track is formed in the direction of a flat surface of a 
substrate, combination with other signal-transmission tracks formed in the vertical layer of a laminating 
type waveguide track is needed. 

[0006] Therefore, this invention aims at offering the joint structure of a laminating type waveguide track 
easily producible [ with the conventional multilayering technology ], a microstrip line and a coplanar 
track, or laminating type waveguide tracks. 
[0007] 

[Means for Solving the Problem] The initiative body whorl of the couple which was formed in parallel 
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on both sides of the dielectric according to this invention, It is the structure for combining the laminating 
type waveguide track possessing the Bahia hall group of the biseriate formed so that between the 
aforementioned conductor layers might be electrically connected in the direction of signal transduction 
at intervals of below a cutoff wave length, and other signal-transmission tracks. The Bahia hall for 
transmission is installed from the edge of a signal-transmission track besides the above, the other end of 
this Bahia hall for transmission is inserted into the aforementioned laminating type waveguide track, and 
it is characterized by the bird clapper. 

[0008] Especially, a coplanar track can be formed in the aforementioned initiative body whorl when a 
signal-transmission track besides the above is a coplanar track. 

[0009] Moreover, when a signal-transmission track besides the above is a microstrip line, it is 
characterized by having penetrated without connecting electrically the aforementioned initiative body 
whorl of the aforementioned laminating type waveguide track, and inserting the aforementioned Bahia 
hall for transmission installed from the edge of this microstrip line into the aforementioned laminating 

type waveguide track. . 
[0010] Furthermore, when a signal-transmission track besides the above is a laminating type waveguide 
track, it is characterized by inserting the both ends of the aforementioned Bahia hall for transmission 
into a laminating type waveguide track, respectively. 

[001 1] Thus, according to this invention, connection of a laminating type waveguide track, a microstnp 
line and a coplanar track, or laminating type waveguide tracks can also be made easily. Moreover, since 
it is producible using the multilayering technology of a ceramic used from the former, reliable joint 
structure can be formed by the low cost. 

[0012] . . , . . ' 

[Embodiments of the Invention] Hereafter, the example of this invention is explained using drawing. 
Drawing 1 is one example of this invention which connects a laminating type waveguide track and a 
coplanar track in the Bahia hall for transmission. Drawing 1 is the perspective diagram of this joint 
structure and drawing 2 is the plan of drawing 1 , and the mode of others [ drawing 3 / drawing 4 / a 
cross section and ]. For a dielectric, and 2 and 3, as for the Bahia hall and 5, in drawing, an initiative 
body whorl and 4 are [ 1 / a coplanar track and 6 ] the Bahia halls for transmission, in addition, m 
drawing 1 and drawing 4 , explanation of a dielectric 1 is expedient - the upper - omitting - the 
conductor of coplanar track 5, initiative body-whorls 2 and 3, Bahia hall 6 for transmission, and Bahia 
hall 4 group - only the arrangement relation of the section was shown 

[0013] According to drawing 1 , the initiative body whorls 2 and 3 of a couple are formed in the position 
which pinches the dielectric (not shown) of predetermined thickness a. The initiative body whorls 2 and 
3 are formed in the whole surface of the vertical side of a dielectric 1 which faces across a track 
formation position at least. Moreover, between the initiative body whorl 2 and 3, many Bahia halls 4 
which connect the initiative body whorls 2 and 3 electrically are formed. The Bahia hall 4 has the 
predetermined interval b, and is formed with the predetermined interval c in the direction of a signal 
transmission, i.e., the track formation direction, at the biseriate. This predetermined interval c forms the 
electric wall by being set as the interval below a cutoff wave length, consequently the same structure 10 
as a waveguide, i.e., a laminating type waveguide track, is formed. Since the upper surface of this 
laminating type waveguide track 10 serves as the uniform initiative body whorl 2, it can form the 
coplanar track 5 by constituting the suitable slit pair for this field. 

[0014] According to this invention, it wires to the edge of the laminating type waveguide track 10 which 
connects this coplanar track 5, the Bahia hall 6 for transmission is formed from the edge, and the 
coplanar track 5 and the laminating type waveguide track 10 are combined by inserting the other end of 
this Bahia hall 6 for transmission into the laminating type waveguide track 10. At this time, the other 
end of the Bahia hall 6 for transmission is formed so that it may not connect with the initiative body 
whorl 3 at the bottom electrically. This is for a transmission characteristic to deteriorate, when the Bahia 
hall 6 for transmission is connected to the initiative body whorl 3 at the bottom. For this reason, it is 
made for the insertion length into the waveguide track 10 of the Bahia hall 6 for transmission to become 
shorter than thickness a of the dielectric 1 which constitutes the waveguide track 10, as shown in 
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drawing 3 . For example, what is necessary is just to make it not form the Bahia hall for transmission in 
the dielectric layer of the least significant, when thickness a of the laminating type waveguide track 10 
consists of dielectric layers more than two-layer. 

[0015] When thickness a of the laminating type waveguide track 10 is formed by the dielectric layer of 
one layer, as shown in drawing 4 , it can realize by forming the bigger hole 7 than the path of the Bahia 
hall for transmission so that the other end of the Bahia hall 6 for transmission may not connect with the 
initiative body whorl 3 at the bottom. However, Bahia hall 4 group which constitutes the side from 
drawing 4 omitted. , 

[0016] Since the initiative body whorl 2 with the big upper surface is formed for this Bahia hall b lor 
transmission, the Bahia hall 6 for transmission can also possess the function as 1/4 wave of monopole 
antenna. That is, if the introductory length into the waveguide track of the Bahia hall 6 for transmission 
is constituted so that it may be set to one fourth of the signal wave length who uses, the electromagnetic 
wave which has spread the coplanar track 5 will be emitted in the laminating type waveguide track 10 by 
the antenna by this Bahia hall 6 for transmission. Then, if thickness a of the laminating type waveguide 
track 10 is designed about to b/2, since TE10 from which the vertical side of a laminating type 
waveguide track serves as an electromagnetic-field distribution rolled in parallel with an H plane, i.e., 
the field of the upper and lower sides of a magnetic field, spreads as the dominant mode, it can combine 
with the electromagnetic wave and fitness which were emitted from the Bahia hall 6 for transmission 
which acts as an antenna, and can spread a RF signal on the laminating type waveguide track 10. 
[0017] The joint structure shown in drawing 1 or drawing 4 forms the Bahia hall and a conductor layer 
to each dielectric-layer green sheet in four layer structures of dielectric layers 1 A-1D, as shown in 
drawing 3 For example, the hole Bahia hall 4 group and for Bahia hall 6 for transmission is broken in 
dielectric-layer 1 A, it is filled up with a conductor, and the initiative body whorl 2 and the coplanar track 
5 are further printed on a sheet front face. Moreover, Bahia hall 4 group and the Bahia hall 6 for 
transmission are formed in dielectric-layer IB, only Bahia hall 4 group is formed in dielectnc-layer 1C, 
and printing formation of the initiative body whorl 3 is carried out at dielectnc-layer ID. And alignment 
of the dielectric layers 1A-1D can be carried out, they can carry out a laminating, and it can produce by 
really calcinating it. In addition, the dielectric layers 1 A-1C in a waveguide track and dielectnc-layer ID 
do not necessarily need to consist of same material. 

[0018] Next drawing 5 is one example of this invention which connects a laminating type waveguide 
track and a microstrip line in the Bahia hall for transmission. Drawing 5 is [ a plan and drawing 7 of the 
perspective diagram of this structure and drawing 6 </A> ] cross sections. In drawing 5 - drawing 7 , 1 is 
the hole where the Bahia hall for transmission and 8 were formed in the microstrip line, and 9 was 
formed [ a dielectric, and 2 and 3 / an initiative body whorl and 4 ] in the initiative body whorl for the 
Bahia hall and 6. Moreover, 10 is a laminating type waveguide track which consists of initiative body 
whorls 2 and 3 and Bahia hall 4 group, in addition, in drawing 5 , explanation of a dielectric 1 is 
expedient - the upper - omitting - the conductor of microstrip line 8, initiative body-whorls 2 and 3, 
Bahia hall for transmission, and Bahia hall 4 group - only the anangement relation of the section was 

[0019] In this mode, as shown in drawing 5 , the microstrip line 8 is formed on the dielectric layer (not 
shown) located in the waveguide track 10 bottom. According to this invention, it wires to near the point 
of the laminating type waveguide track 10 which connects the nose of cam of a microstnp line 8, and as 
the initiative body whorl 2 is not contacted electrically, it is made to penetrate, and the edge of a 
microstrip line 8 to the Bahia hall for transmission is installed in the laminating type waveguide track 

[0020] A hole 9 is made in the initiative body whorl 2, and the initiative body whorl 2 of the upper 
surface of the laminating type waveguide track 10 is made to penetrate the Bahia hall 6 for transmission 
for the hole 9 at this time, so that it may not connect with the Bahia hall 6 for transmission electrically. It 
is necessary to adjust the size of this hole 9 so that a transmission characteristic may become good in 
consideration of the path of the Bahia hall 6 for transmission, a position, length, etc. What is necessary 
is just to constitute it so that the insertion length into the waveguide track of the Bahia hall 6 for 
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transmission may be set to one fourth of the signal wave length who uses in order to operate the Bahia 
hall 6 for transmission as 1/4 wave of monopole antenna as connection with a coplanar track explained. 
[0021] Since the Bahia hall for transmission acts as an antenna and the electromagnetic field and the 
electromagnetic field which spread a laminating type waveguide track combine the electromagnetic 
wave which has spread the microstrip line good according to the joint structure shown in drawing 5 , a 
signal can be spread with low loss into a laminating type waveguide track. 

[0022] The joint structure shown in drawing 5 - drawing 7 is also easily producible with well-known 
laminating technology. As shown in drawing 7 , at least six layers of 1 A- IF constitute a dielectric layer 
1 . for example, to dielectric-layer 1 A The Bahia hall 6 for transmission and a microstrip line 8 are 
printed, to dielectric-layer IB The Bahia hall 6 for transmission to dielectric-layer 1C Bahia hall 4 
group, the Bahia hall 6 for transmission, and the initiative body whorl 2 are formed, Bahia hall 4 group 
and the Bahia hall 6 for transmission are formed in dielectric-layer ID, only Bahia hall 4 group is 
formed in dielectric-layer IE, and printing formation of the initiative body whorl 3 is carried out 
dielectric-layer IF. And alignment of the dielectric layers 1 A-1F can be carried out, they can cany out a 
laminating, and it can produce by really calcinating it. 

[0023] In addition, the dielectric layers 1C-1E in a waveguide track and dielectric layers 1A, IB, and IF 
do not necessarily need to consist of same material that what is necessary is just to use the material best 
for constituting a laminating type waveguide track and a microstrip line, respectively. 
[0024] Next, drawing 8 is other modes of this invention which connects laminating type waveguide 
tracks in the Bahia hall for transmission. For a dielectric layer, 2A, 2B, and 3 A and 3B, in drawing 8 -9, 
an initiative body whorl, and 4A and 4B of the Bahia hall, and 6A and 6B are [ 1 A and IB / the Bahia 
hall for transmission and 9 ] the holes of an initiative body whorl. Moreover, the lower layer laminating 
type waveguide track where 10A consists of initiative body whorls 2A and 3 A etc., and 10B are the 
laminating type waveguide tracks of the upper layer which consists of an initiative body- whorl 2B, 3B, 
etc. As the side of the laminating type waveguide tracks 10A and 10B is shown by drawin g 1 etc., the 
track field is appointed by the Bahia hall group (not shown). In addition, in drawing 8 , the expedient 
top, the dielectric layers 1 A and IB, and BAIHORU 4 group of explanation omitted. 
[0025] According to drawing 8 , laminating type waveguide track 10B is formed by the upper dielectnc- 
layer IB, and laminating type waveguide track 10A consists of the lower layer dielectric-layer 1A. It 
wires to the point of lower layer laminating type waveguide track 10A which connects the nose of cam 
of the upper laminating type waveguide track 10B, and the Bahia halls 6A and 6B for transmission 
which penetrate initiative body-whorl 3B and initiative body-whorl 2A, and are prolonged inside 
laminating type waveguide track 10A from the interior of laminating type waveguide track 10B are 
formed. At this time, Holes 9A and 9B are formed in the initiative body whorls 3B and 2A, respectively 
so that the Bahia hall 6 for transmission may not be contacted electrically. As for the size of this hole 9, 
it is desirable to adjust like the case of connection with the MACROSS trip track of drawing 4 , so that a 
transmission characteristic may become good in consideration of the path of the Bahia hall 6 for 
transmission, a position, length, etc. 

[0026] Since the Bahia hall for transmission acts as a monopole antenna and the electromagnetic field 
and the electromagnetic field which spread the inside of a laminating type waveguide track join together 
good as the electromagnetic Wave which has spread laminating type waveguide track 10B by making it 
such composition was mentioned above, a signal can spread the inside of a laminating type waveguide 
track with low loss. 

[0027] It is easily producible with the combination of the printing technology of the Bahia hall 
formation and a conductor layer, and laminating technology like the joint structure which also 
mentioned above the joint structure shown in this drawing 8 and drawing 9 . Moreover, the initiative 
body whorls 2A and 3B may consist of same conductor layers. 

[0028] In addition, dielectric layers 1 A and IB do not necessarily need to consist of same material that 
what is necessary is just to use the most convenient material for constituting each laminating type 
waveguide track. For example, in being able to carry out high-density wiring by using for the material of 
dielectric-layer 1 A what has big specific inductive capacity when using laminating type waveguide track 
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I OA as a signal circuit and using laminating type waveguide track 10B as for example, a waveguide slot 
antenna simultaneously, it becomes possible to improve a radiation property by using for the material of 
dielectric-layer IB what has small specific inductive capacity. 

[0029] Moreover, in the laminating type waveguide track in this invention, as shown in drawing 10 , the 
transmission characteristic in a waveguide track can be further raised by forming the subconductor layer 

I I electrically connected to an initiative body whorl and parallel with Bahia hall 4 group between the 
initiative body whorl 2 of the waveguide track 12, and 3 in joint structure with the coplanar track 5, for 
example, in addition, drawing 1 0 - setting - a dielectric layer -- the desire to have a bowel movement 
of explanation — it omitted the top Drawing 1 1 is as a result of [ the ] the measurement of transmission 
characteristics, and the outstanding property whose S21 is about -2.5dB in 25GHz - 40GHz is acquired. 
[0030] 

[Effect of the Invention] Since it is easy structure as mentioned above, with the Bahia hall formation at 
the time of production of the multilayer-interconnection substrate by the conventional ceramic, 
conductor-layer printing and a laminating, and a series of technology of simultaneous baking, this 
invention can be produced easily and can connect easily a laminating type dielectric-waveguide track, a 
microstrip line and a coplanar track, or laminating type dielectric-waveguide tracks, as explained in full 
detail above. 

[0031] Moreover, since according to the junction structure of this invention the Bahia hall for 
transmission can be used for combination and this can be made to act as 1/4 wave of monopole antenna, 
it combines with the electromagnetic field and fitness of a laminating type waveguide track, and a good 
transmission characteristic is acquired. 



[Translation done.] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 1 2/1 2/2003 



Page 1 of 1 



NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a perspective diagram for explaining one mode of the joint structure of a laminating 

type waveguide track and a coplanar track. 

[Drawing 2] It is a plan in the joint structure of drawing 1 . 

[Drawing 3] It is a X-X' cross section in the joint structure of drawing 1 . . 

[Drawing 4] It is a perspective diagram for explaining other modes of the joint structure of a laminating 
type waveguide track and a coplanar track. 

[Drawing 5] It is a perspective diagram for explaining one mode of the joint structure of a laminating 

type waveguide track and a microstrip line. 

[Drawing 6] It is a plan in the joint structure of drawing 1 . 

[Drawing 7] It is a Y-Y' cross section in the joint structure of drawing 1 . 

[Drawing 8] It is a perspective diagram for explaining one mode of the joint structure of laminating type 
waveguide tracks. 

[Drawing 9] It is a Z-Z 1 cross section in the joint structure of drawing 8 . 

[Drawing 10] It is a perspective diagram for explaining the joint structure of the laminating type 
waveguide track and coplanar track which have a subconductor layer. 

[Drawing 11] It is drawing showing the measurement-of-transmission-characteristics result in the 
composition of drawing 10 . 
[Description of Notations] 

1 Dielectric 

2 Three Initiative body whorl 

4 Bahia Hall Group 

5 Coplanar Track 

6 Bahia Hall for Transmission 

7 Nine Hole of an initiative body whorl 

8 Microstrip Line 

10 12 Laminating type waveguide track 

1 1 SubConductor Layer 
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DRAWINGS 



[Drawing 11 




[Drawing 4] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web__cgi_ejje 12/12/2003 



Page 2 of 4 




7 3 



[Drawing 51 
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[Drawing 91 
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[Drawing 1 11 
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ffM-t*- £^T*#& 0 

[0 0 0 9] i fc, Huiefi&<^IS-^feii^^\ 7-f ^ a 
^ h 'J •> K-v-f ^ a* h y y^g& 

40 [ooio] s?)i:, iwia«iofi-«-fiKatttt3S«, til 
[ooii] wwi^tc, *%wiz±tm. mmmmi& 

VM±»lia#ift*«l»|B|±«)«tttSftKfT o z btfx 
§4o i/C '&%;frhm^htlX^tz*7 X v ?(o&m 

ittm*m^xftmx'£z><nx', yx-mm&<D& 

50 [0012] 
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xmw-tz* mnmmmm^. 1 s^tayu--f-^ 
t z nm® 'U r * - )v x-mm-t 4 ^m<D-^mm x- 
$>2, 0 m i ii^(D^mmnmum. m2ami<ow-m 
m, H3ii»fMiii, 11412, m<7)&ux'$>z> 0 mizis^ 

T, ummfc. 2RZZ3 l2±iHfcJI, 4li/^T*- 
;K 5 I2n:/U-:N&8&, 6 lite^ffl^M T*-^T-* 

4 Q hi i & 2 una 4 -r- 12, i§s#ii2, mm<nm 

[ 0 0 1 3 ] H 1 tc 2 tU£ , BFf^Wd* a <7>^m# (H 
^-tir-f) £tt#i-4f£gK-*j-(D±2g#:«2, 3 tJ^M 
Sntv>i 0 ±f^l2, 3 12, CD4>& < t f> 

fc, ±ffi2, 3WK12, ±iM2, 3i£SfCtf> 

izmvtt 4 7 * - ;u 4 v&mmif htix^z> 0 / u 
r*-;w4 ii, m^^pgb 4- -ox-mzm^m^ 

Tv>io -W^HPic (2it8ff?ftftUTOF E gB(clS:^S 

4o ;©»iIiSfiffil 0<7>±®(2-#4±j»Wf 
2 £ &oTi/>4/,:i6, CcoMtcig^^X 'J y h^T 

#4o 

[0 0 14] *^i:iWf, Z<D^^U-i-^5 

ffl/WT^-^eojfeffigB^mesii^t^ESi oi*ih 

«SB(2TSO±*#:e 3 Cl^Wl^ML^^ 1 .): K 
Z.ff>tzib, HI 3 U^i"2 ^ fc, feMffl^*^ T*-;P6<0 

wsi&s&i ort'Ncojf as?#, ami^g&i 0£fi| 
j£1-4!imft l <off<*. aiHKiiiicti. ffl 

x.12, f il^tf f K 1 0O)¥^a^2S^±<7)i5l« 
fcm XMtiC £ tiT v» 4 if-g-<2 , ft Tft<Dt£«Wf I2fc 

[0015] {> L> tt«a*^®«lif& 1 0 <73!¥* a ^ 1 
^<01IIS#^-Cf^?nrv^4^l2, HI4 H7F-t2 ? 

r 6 <omn%$M s Tffi<7)i.mfcm 3 

?t7 5-I3:tt4i t lei t)Hi^T-§4o fcCU HUT-12 
Hiffi fcflHR-f 4 /t>f T * - A> 4 SM2*B& L /Co 
[0 0 16] c:<Df5i£ffl/W7*-;l'6KfcoT±ffil2 

6 12 1 /4 ftftOty-f-^T'/ftt LT<7>$ 



(3) 1 0 - 1 3 5 7 1 4 

4 

Hg&JWI-f 4C t«iS 0 oft), glffl'UT*- 
1 /4 K&42 -5 KfllSfc-f *U2\ nflz-tMSi 

mm l t # (2 i (omi&m > < 4 7 * - >v 6 izx 4 

4 0 *-lT% tiSWfMl 0<OJ?«fca * b/21 
KKSMH-f4t, «ti«iSfSK«±TM#HI, IP 
^ai^Ji^TOlBHTff < t 4 4 T E 1 

0rt ? , h't LXfcm-t2><VX\ T>Tl-tLXft 

10 ffl -t 4 eaffl / < r * - ;u 6 *> h mm ? *Lfc*B* t a 

1"4- i7>*-C#4 0 
[0 0 17] HI Mi4 U^L^»-&«ai±, Mz. 
12, 113 (C^-fi o K, i^VfMI 1A-1 DC0 4fti 

-^^*«:Jl«:3BflEi- 4o BtflfllACIi. 
/W7*-JMS, 2 ^fejUffl/N'-f 7 * - 6 ffl<7)?t 

2, n^U-^^g&S ^E[lJffiiJ1-4o ^/c iff! 1 B 
20 tc(2, ^Wr*-;u4pi:feiiffl^'f 7*-;U6 *B* 
L, Hm^@lC{CI2, K-f7*-*4S?)*iM 

u n«f^v 1 Die t2, ±jg#:e3 ieDmi&i&-t&o * 

LT, »*flt«l A~l D«rtta*t>-±Lr«JlL, * 
25, jftfttftt&AOj&tft:* 1 A~ 1 C t, 1 

[0018] H5i±»«as*as*au»tv'f 

XhU ^ 7'SiStS:gIffl^M7*-;K-iltl>« 
^W-H*fe^!)T-*4 0 Hl5l2C<7>1fjt<7)^llll, H6I2 
30 ¥11, HI 7 l2®fMHlT-*4o 0 5 -0 7 jot>T, 1 
«±BI«#, !2±igW§, 4 (2^M T*-;V, 6 

lifil^^*-^ 8 I2v^ ?uxh>)y 7"^S&, 
9(2±«#:fl^fM?tv/:?t-e*4o Sfc, 10li±f 
#§2, 3S0 f /^7*-^4f^ibS^?^tiS 
S$f^KT-*4o 423, H15T-I2, »*fltHi, 

2, 3, fzmm'*-<T*-)l>* A-f7*-;Mf<0?# 

[0 0 19] C«O^^H23V>TI2, H5 ic^i"2 

40 m&wu&i o<7)±ffiij(cfi:e-r4Kmfre (H^*r) 

•^tc2tL!2, ?-f^n^|>'j7^«B8«)*JIS:, £Mft 
«r, iilHMi2Sr*SCWU»*L4:v»J:-9CL-Cjia$ 

*txmmmmwL<g&& 1 oi*js-e®^i-4o 

[0 0 2 0] iOtl, *gfflSife»iSKl 0<7)±ffi<75 
±^«2HI2, gM'U7*-^6 it«65i:M 
L4v^2^ic, ±^Jg2 U7t9 «r*lt, -?-<7)/\9*fE 
50 iiffl^W 7*-;W6 ^»ii?-±4 0 -W?%:9<7)^# S 
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-fl/6 li l/4tg©t>'.f-^7>ft'i Lt^i? 

* * /: a k (± , f£i*ffl / <-fr*-/u6 oagrSe&SSi*!^ 

[0 0 2 1 1 0 5lc^L^^-g-«iSHJ;oT, v-f^n 

[0 0 2 2] H5~H7H^L^-&«ittJaftJ<0*S 
SfTiaotggCftSfl.ct^flSo USAtf, III 

7 HTF-ti o u, mw&m i * i a~ i Y<r>'pt £ <tt 

* i Ben, mmm^U7^-)U6 mmfem i ck 

I2WU IfBWl 1 Dtwll, A-f7*-;MSt 
eSffl/t-f T*-;u6 SML, ISWWl 1 EKti, 

#»3£ep«J&JSi-*o f LT, itftllA-lFt 
[0 0 2 3 ] *^^S&P3<OSI^fl 1C-1E 

i. ssftiiA, ib, i Ffcn-€-fL-r*L««a#a[ 
[oo2 4] mzimmwmimm.&m±*te& 

8-9lCj3V^T, 1 A, lBiimWfam, 2 A, 2B, 
3AW3Bli$iftf, 4 A, 4Bli/U7*-;K 
6 A, 6BlieSfflA^7*-;K 9 ti^SttJf OTtT* 
it, 10Aaifft:i2Aay''3AfT-M? 
*l* TlOtllftfM, 1 0 B l±3£*#* 2BS 

iisttiMi oAarfi oBofflffiti. lift- 

^$ti4 i ^ icy-c-f r*-;v# (m^-^-f) Cictf 
m<7>&-M.±s itMl A, IB, i3i^^*-;l/4 

[0025] as nifuf, ±.m<r>mmwm 1 Br-§i 
AftiifftiMi 0A«?^ o ±e«o«« 
wffi.$& i o A<D%:MutX'%mL. mmm&%L<g&& 1 

0BO|*i»*»e>, ±i»Wf 3 B J: C^jgteJf 2 ASrS 
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7*-JV6A, 6B*Mt*o COtl, ±Ifi3 
B, 2Ai:ii, fejUffl/^'f T*-;u6 fcttftttt-SftkL 
4^i7i:, -5-tt^n^9A, 9B^Mt4o C<07t 

[oo2 6] z<r> i o&mnLK-i- & z k-?. mmmmtii 

[0 0 2 7] :ol8< BI9U^L7te-S-fllit()fraL 

tt t rats k , ^7*-«!: o wj 

■?hz\ttfx~&z> ^<r>x-hz> 0 it:, ±Sfti2Ai3 
b t im-<Dm>fomx'Mf& $ jit v>r t * ^ G 

20 [0 0 2 8] l§S#:Jf 1 A t 1 B l±> ^^-TtL<D 

tiisifM *m&.-t h <d tee *> %>&<D&\,*un * 
v^o mm. mmmmteLmma 1 o A^M-f-ms&t lt 

^mmmmi$L<s$L$& 1 ob^, wx.«f, wt^ny h 
30 [0029] ttz, *fkWK&ifzmmmm%Lwmmz 

i>v^T(i, WxJf, mi O^^-fJiTlc, 37i,-tJ| 
2, ±$*gi:¥fTi:^'f7*-*4St^ 

WU»iK-r*i|ilStfM! 1 1 zmizzuzz se, 

, r- ofsiM^tt * its a 4 c t * j r- # 4 o 

i*, mi o \zis^xnmitmimw<o&M-t, *b&l 
fc.Hii i±> -t-^fESSfiFttoaojetts-e* »> , 2 5 g 

Hz-40GHzt-S21#-2. 5 d Bm&nmtltz 

&mmbtix\,*z> 0 

40 [0 0 3 0] 

iwt, mt%titm<o-&<D&miz£'3x. Mtcf^c 

[0 0 3 1 ] *H^O«^«jgH«tKlf, JS^-K 

50 -;i'7^fttLtftffl?-ii:5c:t)} i T-i4itft(:, # 
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[Hi] Silitf «Bk 3^i/-+«Bto«^i 

[12] Hl©tt£-»£fcfc»t« 3 Fffi0i?*4o 
[03] 01 Kfc It* X-X' BfHBI-C* 

-bo 

[14] fc n y U - :h«lB& 

[0 5 ] mmWmWL<gm& tvOnzpJy t 

[0 6] HlO»-S-«jtl-iJ»t4¥ffiHt l *4o 

[0 7] 0 1 0«^»itlwi5»t* Y- Y* Bfffi0T-* 

[0 8] ««Sa*»«*»|BJ±©tt^«&^HBj«*ai 



ftfflW- 1 0 - 1 3 5 7 1 4 

8 



[0 9] 0 8CD*£-g-f 
[0 10] BJ*^*W1-*«JiS!*«e*» 4:3 71' 

- +i&g& t (Dgsirmm. * m.w -t & tz *>&%ia r- *> z, 0 

[0 1 1] 01 0O«ftO»<&oe3&#ttS>iH5&IS** 
[^coui^] 

1 Rllft 
2, 3 

5 3 7"l/-t«IB 

6 feaiffl^'f r*-;u 

7, 9 iSMMOtf: 

8 vOnxh'JyT'M 

10,12 a^a^M^K 
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